In a previous paper [1], we applied asymptotic methods based on large values of the nondimensional activation temperature to study ignition of a reactive material, semiinfinite in extent, subjected to a step increase in temperature at its planar surface. In appendices of that paper, the analysis was extended to consider effects of reactant consumption and of surface catalysis, the latter involving catalytic removal of fuel by the surface at which the temperature increase is imposed. There appears to be increasing interest in this last problem, in connection with situations in which reactants are exposed to hot surfaces which possess the capability of consuming fuel. Therefore, additional considerations, reported herein, have been pursued.
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A. LINANt AND F. A. WILLIAMS* In a previous paper [1] , we applied asymptotic methods based on large values of the nondimensional activation temperature to study ignition of a reactive material, semiinfinite in extent, subjected to a step increase in temperature at its planar surface. In appendices of that paper, the analysis was extended to consider effects of reactant consumption and of surface catalysis, the latter involving catalytic removal of fuel by the surface at which the temperature increase is imposed. There appears to be increasing interest in this last problem, in connection with situations in which reactants are exposed to hot surfaces which possess the capability of consuming fuel. Therefore, additional considerations, reported herein, have been pursued.
A generalization of the formulations in [1, Appendices A and B] may be introduced by assigning to the hot surface a finite, nonzero rate for the catalytic consumption of fuel. The equations to be solved are [1, (Al) and (A2)], with the last boundary condition, (dY/d£)g =0 = 0, replaced by
where (1-Y S ) denotes the reactant concentration divided by its initial value. Here k s is a reaction-rate constant for surface catalysis and is assumed to be independent of Y s . The boundary condition in Appendix A corresponds to the limit as k s ->0, and that in Appendix B is Y s = 1, which corresponds to the limit as k s ->oo. It may be noted that by replacing £ by |Q (p/p°o) d£, where p denotes the density of the reactive medium, the analysis can be made to apply to gaseous reactants. The analysis of Appendix A can be generalized without difficulty to deal with the distinguished limiting case in which both C and If = k s /y/L are of order unity. Here, L is the Lewis number and C = [pc(T s -Ti)/q]y/L/w 9 where c denotes the heat capacity of the reacting medium, T s the surface temperature, 7) the initial temperature, and q the heat released per unit mass of reactant consumed. The parameters C and K measure the effects of reactant consumption homogeneously and at the surface, respectively. It is then found that (A15) is replaced by We wish to thank M. Rodriguez for carrying out the numerical analysis of (B2), leading to Fig. 1 and the table. These results show that for K »1, at a given value of C the ignition time TI depends on CVL but is independent of K in a first approximation. On the other hand, (2) indicates that if K is not very large, then when C is given, TI depends on K but is independent of e in the dominant order. The dependence of T/ on \TT C for various values of K as implied by (2) is illustrated in Fig. 2. In this figure, the values at B = 0 are  given by (4) . The curves shown for K = 2 and for K = 3 are obtained from an analysis of (2) for K large and for B of order unity; this analysis, outlined below, is accurate within a few percent for these values of K. The same analysis was employed to plot an approximate curve for K = 1, with arbitrary corrections approaching 25% introduced near B = 0 to achieve agreement with (4). The curve shown for K = 0 represents an improvement over [1, Fig. 3]. The numerical integration employed to obtain [1, Fig. 3 ] is difficult for C s 0.5, and consequently suffered significant inaccuracies. In particular, the reported value of 0.89 for the limit of C as r/-»oo is in error; it will be reasoned below that this limit is C = l/v7r«0.56 and is consistent with the ignition time approaching infinity at B = 1 for all values of K, as indicated in Fig. 2 . 
